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. Abstract:In this study,the meiofauna ssociatedwith Sargassumcymosumwas
qualitativelyand quantitativelyanalyzedbetweenDecember1990and July 1991.
Samplingwascarriedouton a móderatelyexposedshoreat LázaroBeach,Ubatuba
(32°S- 45°W).Eachalgawaswashedin a formaldehydesolutionandthefaunain
suspensionwaswashedthrougha seriesof 500,250,120and60/-lmmeshsieves.The
biomassof eachtaxonomicgroupwas estimatedas ash-fTeedry weight(AFDW)
accordingto sizecategories.AIgaevolumeanddryweightweredetermined,including
epiphytes.Densitiesof epifaunarangedfTom502.9to 2706.6ind.20mrl as algae
volume.Thebiomassvalues(326.6to 1214.4/-lg.20mr1AFDW) representeda low
standingstock.Harpacticoidcopepodsandtheirnaupliiwerethedominantgroupand
alsoshowedthehighestbiomassvalues,beingrepresentedbylargerindividuais(250to
120f!ill). Highervalueswereobservedbetweenthe endof the summerandthe
beginningof thefali (MarchandApril),decreasinguntilwinter(July).Thisvariation
maybeexplainedbyhabitatcomplexitychanges,orreproductionofsometaxa,ashigher
meiofaunaldensitieswerefoundonthe60/-lmmeshsieve,includinghighpercentagesof
nauplii.
. Resumo:Estetrabalhoavaliaqualitativae quantitativamentea meiofaunassociada
Sargassumcymosumestimando-seadensidadeebiomassadafauna,assimcomouma
possívelvariaçãotemporal.AscoletasforamrealizadasànordestedaPraiadoLázaro,
Ubatuba(23°S-45°W),dedezJ90ajul/9I. As fTondesforammergulhadasemsolução
deáguae formaldeído,e osorganismosemsuspensãoretidosemumasériedemalhas
(500,250,120e60/-lm).Paracadagrupotaxonômicof iestimadabiomassaem/-lgde
pesosecolivrede cinzas.Comomedidadesubstratofoi determinadoo volumee a
biomassaempesosecodealga,incluindo-seasalgasepífitas.Osvaloresdedensidade
dameiofaunavariaramentre502,9a2706,6ind.20mr1dealga.A biomassaestimada
porsuavezapresentouvaloresbaixos,entre326,6a 1214,4/-lg.20mr1pesosecolivrede
cinzas.CopepodaHarpacticoidaeseusnáupliosforamdominantesnumericamentee m
relaçãoà biomassa.Os valoresdedensidadebiomassadameiofaunaforamaltosno
finaldoverão(março)e iníciodooutono(abril),e diminuíramgradativamenteatéo
início do invernoGulho).Esta variaçãopode ser explicadapor mudançasna
complexidadeohabitatou,ainda,devidoaoperíodoreprodutivodealgunstáxons,já
queamaiorquantidademeiofaunaocorreunamalhade60/-lm(n,áuplios).
. Descriptors:Meiofauna,Phytal,Sargassum,Ubatuba,SãoPaulo.
. Descritores:Meiofauna,Fital,Sargassum,Ubatuba,SãoPaulo.
Contr.no.835doInst.oceanogr.daUsp.
120
Introduction
Thephytalmeiofaunaconsistsofpredictably
dominantforms, such as representativesof the
Nematoda,Copepoda,Ostracoda,Acari,Turbellaria,
Oligochaeta,Rotifera, Tardigrada,Polychaeta,
Kinorhynchaand Gnathostomulida.Generallythe
formerfourtaxarepresentslightlymorethan98%of
thewholecommunity(Hicks,1985).Althoughthe
meiofaunashowslowervaluesof biomassthanthe
macrofaunaon macroalgae,it exceeds the
macrofaunanumeriCallyandcontributeswithabout
25% of the total secondaryproduction,thus
constitutingan importantcomponent(Gibbons&
Griffiths,1986).
Invertebratesoccupy a variety of
microhabitatsonmacroalgae,suchasthesurfaceof
leaves,thebaseof thefrondsandtheintersticesof
ramifications,where silt, clay and detrit.us
accumulate.The meiofaunacan attain higher
densitieson algae with a complex surface
morphology,which facilitatesthe depositionof
sedimentsand detritus,while lower densitiesare
observedon algaelivingon exposedrockyshores,
withareducedmorphologicalstructure(Hicks,1980).
The seasonalfluctuationof populations
associatedwiththealgaeis relatedto variationsin
watertemperature,thegrowthcyclesof the algae
(Mukai,1971;Kito, 1975;1982)andanincreasein
biomassof epiphytes(Johnson& Scheibling,1987;
Martin-Smith,1993;Jarvis& Seed,1996)orcanalso
resulteitherfromtheperiodicityof thereproductive
activityor fromtheavailabilityof food(Hicks,1977;
Johnson& Scheibling,1987).
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Thereareno specificstudiesonmeiofauna
associatedwithalgaeinBrazil,althoughsomestudies
onmacrofaunafromSargassum,suchasMontouchet
(1979),Tararam& Wakabara(1981)andTanaka&
Leite(1998),includepartof thelargermeiofauna.
Masunari(1982,1983)useda mesh~e small
enoughto collectboththemacroandmeiofaunaof
Amphiroabutdidnot distinguishbetweenthetwo
categories.
Sargassumformsextensivecoveringsclose
tothelowerleveIoftheintertidalzoneandalsointhe
shallowsubtidalzoneon therockyshoresof the
southeasternBraziliancoast.On LázaroBeach,S.
cymosumvarocymosumis foundintheintertidalzone
(Paula,1978;Eston,1987).
The presentstudyseeks,qualitativelyand
quantitativelyto evaluatethemeiofaunassociated
withSargassumcymosumC. Agardh,andestimate
thedensityandbiomassofthetaxaandtheirtemporal
variation.
Material and methods
The sampleswere collected on the
rocky northeasternshore of Lázaro Beach(23°S-
45°W), in FortalezaBay, Ubatuba, SãoPaulo
State (Fig. 1). The rockyshoreis moderately
exposedto waveaction.It is a shallowarea,with
water depth of about 2 m (Eston, 1987).
Promontóriesformedby spursprojectingfromthe
baseof themountainchainlimit theextensionof
LázaroBeach.
FortalezaBay
4S'11'W
o 1 2, I 1
SCALE
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Fig.1.MapofLázaroBeach,Ubatuba,SP,showingstudysite( ).
4S'07'W
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Sampleswerecollectedatintervalsofoneto
twomonthsduringtheperiodITomOecember1990to
July 1991,in latespring(01/12)andsummer(18/01
and 14/03),autumn(15/04and30/05)andwinter
(26/07).Ouringeachsamplingperiod,5 individual
plants of Sargassumcymosumwere collected
randomlybelowthelowestidallimit(withtheITonds
submerged)andwereimmediatelyput intoplastic
bags.Thealgaewerewashedin pailscontaininga
formaldehydesolution.The solutioncontainingthe
animaIswasthensievedthroughaseriesof 500,200,
120and60 lJ1llmeshsize sievesto separatethe
organismsintodifferentsizecategoriesandestimate
the biomass(Pfannkuche& Thiel, 1988).The
organismswerefixedin 4%bufferedformaldehyde,
stainedwithRoseBengalandthetaxaidentifiedand
counted.
As an estimationof measurementof the
availablespaceforthemeiofauna,thevolumeof the
algaewasdeterminedbydisplacementi ameasurÍng
cylinder.Thealgalbiomasswasdeterminedbydrying
untila constantweightat60°Cwasattained(Paula,
1978;Montouchet,1979).AIgalvolumeandbiomass
alsoincludetheepiphyticalgaeHypnea,sincethis
algaeis impossibleto separateITomSargassum.
Temperatureand salinityof the seawaterwere
measuredduringthecollection.
Thebiomassofthemeiofaunawasestimated
in termsof ~gof ash-ITeedryweight(AFOW) for
eachzoologicalgroupandseparatedintocategories
bysize,usingtheindividualmeanweights(Corbisier,
1993).
Harpacticoidcopepodswere identifiedto
genus.Onehundredof eachsamplewererandomly
separatedusinga Oolphusplate.For identification
purposesthestudiesof Lang(1948,1965a,1965b),
Wells (1976),Coull (1977)andHuyset ai. (1996)
wereused.
The datawerestandardizedfor 20 ml of
algae,whichrepresentsthesmallestvolumecollected.
Oensityis expressedasnumberof individuaIsper20
mlofalgaeandbiomassas~gper20mlofalgae.The
dataweretransformedintolog(x+1)tonormalizethe
ITequencydistributionandthehomogeneityof the
varianceswascheckedbyBartlett'stest(Zar,1996).
Oifferencesin totalmeiofaunandin thedensityand
biomassof themaingroupswereinvestigatedITom
monthto monthlIsingone-wayvarianceanalysis
(ANOVA) and Tukey's a posteriori multiple
comparison(Zar,1996).
Densityand biomassof total meiofauna,
Copepodanauplii,Copepodajuvenilesandadults,
andNematodadatawereanalysedby non-metric
multidimensionalscalingordination(NMS) (Kruskal
& Wish, 1978) using double square root
transformationswiththeBray-Curtisimilarityindex
(Clarke& Green,1988)andPersonsr correlation
betweenvariables(densityandbiomass)andtheaxes.
Enviromentalvariables(water temperatureand
salinity, algae volume and biomass) were
superimposedon the 2-0 NMS configurationsto
providevisualcorrelations(Fieldetai.,1982).
Results
Environmentaldata
Thelowestsalinityvaluemeasuredwas32.2,
occurringin January,whenahighprecipitationi dex
was observedduringthe samplingday and the
previousday. A maximumsalinityof 34.9 was
measuredin Oecember.Seawatertemperaturewas
lowestin July (22.3°C)andhighestin Marchand
April (28.5°C)(Table1).
TableI. EnvironmentaldatafiomLázaroBeach.Ubatuba.
Sargassumcymosum
The averagebiomassof the algaevaried
ITom6.9g dryweight(:t1.9)in Marchto 13.9g dry
weight(IS.I) in Oecember,whichcorrespondsto
monthsof minimumand maximumvariationin
volume,respectively(Table2).
Meiofauna
The lowestdensityof the meiofaunawas
observedin Oecember,withanaverageof 502.9
indo20 mrl (:t269.3),whereasthehighestaverage
occured in March with 2706.6indo20 mr1
(:t2194.6) (Fig. 2). The estimatedbiomasswas
lowestin July, with an averageof 326.6~g20
mrl (::1::190.4),and highest in March,with an
averageof 1214.4~g 20 ml-I (:t779.5)(Fig. 2).
ANOVA resultsshow significantdifferencesin
densityandbiomassof themeiofaunas between
months(Tables3and4).
Samplingdate Salinity(%0) Temperature
eq
01/12/90 34.9 27.0
18/01/91 32.2 26.1
14/03/91 34.3 28.5
15/04/91 34.4 28.5
30/05/91 34.6 24.6
26/07/91 33.3 22.3
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Fig. 2. Meiofaunameandensity(nOind.20mI'l) andbiomass(/-lgof ash-fi'eedryweight.20mr1)onSargassumcymosum.
Valuesfoundfor thetotaldensityof the
meiofaunashow that in December(late spring)
densitywaslowest,distinguishingthismonthITom
MarchandApril (summerandearlyautumn),when
valueswere higher.Copepodnauplii, the most
abundantorganisms,folIowedby adultandjuvenile
copepods,andNematodashoweda similarpatternof
densityvariationaswelI,bothhavinghighdensities
in March (late summer).Sometaxahad lowest
densitiesin thespring(Decernber)andearlysummer
(January). Other taxa which showed highest
abundancemainlyin Decemberand/orMarchwere
Acari, Ostracoda,Gastropoda,Gammarideand
Polychaeta,with lower densitiesfound in April
(autumn)orJuly(winter)(Table3).
For biomassdata,April (earlyautumn)and
July (winter)showedthelowestvalues,contrasting
with March, when the highestvaluesoccurred.
Copepodawasthemostabundantgroup,with alI
stagespresentingmaximumvalues in March
(summer).The ANOVA and the a posteriori
comparisonresultsofthebiomassofthemaingroups
amongthe differentcolIectionshowedthe same
generalgroupingsasobservedfordensity(Table4).
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Table2.Volume(V,ml)andbiomass(B,gdryweight)ofSargassumcymosumonLázaroBeach,Ubatuba.
Dec Jan Mar Apr May Jul
V B V B V B V B V B V B
algae
80.0 9.2 35.0 5.6 25.0 6.7 110.0 8.1 80.0 9.4 130.0 11.0
2 185.020.4 140.0 13.1 70.0 10.2 180.0 12.9 40.0 6.2 50.0 6.2
3 115.0i2.7 150.0 15.5 25.0 5.3 20.0 2.6 60.0 8.8 95.0 11.4
4 180.017.9 60.0 6.4 40.0 5.7 80.0 10.1 20.0 4.1 95.0 12.0
5 80.0 9.4 60.0 6.9 60.0 6.6 70.0 6.2 55.0 8.1 50.0 5.6
Mean 120.013.9 89.0 9.5 44.0 6.9 92.0 8.0 51.0 7.3 84.0 9.2
SD 51.8 5.1 52.2 4.5 20.4 1.9 58.9 3.9 22.5 2.2 34.2 3.1
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Table3. One-wayanalysisof variance(ANOYA) anda
posteriorimultiplecomparisonofTukey(p<O.05)
in relationto totalmeiofaunandmaingroup
densities.
Gastropoda* 1.52 54.25 Ju! Apr Jan Mar May Dee
Gammaridea*1.46 3.89 May Apr Ju! Mar Jan Dee
Polyehaeta* 0.97 4.31 Ju! Jan Dee Apr May Mar
* temporarymeiofatma
NMS configurationfor the densityof the
meiofaunataxa studiedare shown in Figure3.
The month replicatesclustered moreor less
closelyto eachotherandarearrangedin a clear
similarsequence(ITomright to left): December,
January-March,May. and April-July, exceptfor
March 1, 3 replicates,and the axis2 where
variationis muchmorepronounced.March I, 3
replicateswere always separate ITom the
remainingmonths'replicates.Thecorrelationteston
the doublesquareroot transformedensitydata
indicates that April-July densities were
significantlydifferentITomMarch1,3, thehighest
densities,and ITom Decemberwith the smallest
densities.
From Figure4 it is clearthatthereis no
close relationshipbetweenthe configurationand
thenaturalenvironmentalvariablestemperatureand
salinity.Thereis aninversecorrelationmainlywith
algaevolume,andalesseronewithbiomass,withthe
highestvolumeontheuppersideoftheconfiguration.
Table4. One-wayanalysisof variance(ANOYA) anda
posteriori multiplecomparisonofTukey(p<O.05)
in relationto totalmeiofaunandmaingroup
biomasses.
* temporary meiofalD1a
NMS configurationfor the total and the
meiofaunaltaxa biomassstudiedshowed no
suchcleartrendas density.Nevertheless,thereis
some indicationthatCopepodanauplii,Copepoda
and Nematodabiomassvariedinverselywith the
volume and biomassof the algae,andthe
months'replicatesclusteraccordingto a pattem
similar to that for densitymainlyasregards
March I, 3 which are distinctITomthe others,
especiaIIyITomthe December-Januaryand April
replicates(Figs5and6).
ln relationto thesizeof theorganisms,the
Copepodawereobservedin thegreatestnumbersin
the250and120f..I111meshes,exceptin April, when
theyweremoreabundantin the 120and60 ~m
meshes(Fig.7andTable5).
Eightgeneraof HapacticoidCopepodswere
identified:Tisbesp.,Ectinossomasp.,Diarthrodes
sp.,Amphiascussp.,Laophontesp.,Scutellidiumsp.,
Harpacticussp. and Tegastesp. The Tisbeand
Ectinossomagenerawerethemostabundant.
Density X F Tnkey
Meiofatma 1459. 4.52 Dee Ju! Jan May Apr Mar
6
Copepoda 50.8320.14 Dee Jan Ju! May Apr Mar
(naup1ii) -
Copepoda 25.99 4.18 Dee Ju! Jan Apr May Mar
Nematoda 8.65 4.74 Dee Jan Apr May Ju! Mar
Aeari 4.46 5.30 Apr Ju! May Jan Mar Dee
Ostraeoda 3.71 26.90 Ju! Apr May Jan Dee Mar
Biomass X F Tukey
Meiofatma 683.2 3.56 Ju! Apr May Jan Dee Mar
9
-
Copepoda 6.52 17.70 Dee Jan Ju! May Apr Mar
(nauplii) -
Copepoda 43.10 4.32 Dee Ju! Jan Apr May Mar
Nematoda 4.94 3.85 Jan Dee Apr May Ju! Mar
Aeari Ll4 4.74 Apr Ju! Jan May Mar Dee
Ostraeoda 8.68 26.52 Ju! Apr May Jan Dee Mar
Gastropoda* 7.72 65.34 Ju! Apr Jan Mar May Dee
-
Gammaridea*15.57 3.69 May Apr Ju! Mar Jan Dee
Po1yehaeta* 7.29 4.07 Ju! Jan Dee Apr May Mar
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Fig. 3.TwodimensionalNMS ordinationsof thedoublesquare-roottransformeddensitydata:
Copepodanauplii(A), Copepodajuvenilesplusadults(B), Nematoda(C) andtotal
meiofauna(D)onSargassumin December/90,January,March,April,MayandJuly/91.
Thescalingofsymbolsonthesediagramscanbededucedfromtables1and2.
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!,'ig.5.TwodimensionalNMS ordinationsofthedoublesquare-roottransformedbiomassdata:
Copepodanauplii(A), Copepodajuvenilesplusadults(B), Nematoda(C) andtotal
meiofauna(D) on Sargassumin December/90,January,March,April, May and
July/91.Thescalingofsymbolsonthesediagramscanbededucedttomtables1and2.
Fig.6.TwodimensionalNMS configurationwithsymbolsrepresentingvaluesofenviromental
variablessuperimposedonbiomassdataofmeiofauna:A - Temperature;B - Salinity;
C - Algaevolume;D - Algaebiomass.Thescalingof symbolsonthesediagramscan
bededucedttomtables1and2.
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Discussion
The comparisonof studiesanalyzingthe
structureof meiofaunalcommunitiesassociatedwith
macroalgaeis hinderedbythelackof uniformityas
regardsthewayin whichmacroalgaearequantified.
SomeworkscaIculatethenumberof individuaIsper
wetweightor dry weightof algae;othersby the
numberofindividuaIsperalgaevolumeorpersurface
areaof therock.ThelattermethodsuffersfTomthe
problemof thealgaesize,whichhasverydifferent
characteristicsn thethirddimension.Thedryweight
ofthealgaeorthevolumegivesa goodindicationof
thespaceavailableforthemeiofauna.
The meiofaunadensityobservedin the
Sargassumof LázaroBeachis withinthe values
foundonotheralgae.In Brazil,studiesof thephytal
communitiesof Sargassumwereaboutmacrofauna
andtookintoaccountonlya partof themeiofauna,
whichmakescomparisonsdifficult,butthe values
werelowerthanthoseobtainedin thispresentstudy
(Table6).
ln biomassterms,thevariationobservedin
thepresentstudyrangesfTom0.03to 0.12g AFDW
m-2,while in SouthAfTica the biomassof the
meiofaunain severalintertidalmacroalgaeranges
fTom0.01g to 8.5g dry weightm-2(Gibbons&
Griffiths,1986).Copepodarepresented43%of the
total meiofaunabiomass,folIowedby Ostracoda,
nauplii of Copepodaand Nematoda.Copepoda
(adultsand juveniles)were the most numerous
because,besidesconstitutingthe secondgroupin
densityterms,theywererelativeIylargein sizebeing
presentin greatestnumbersin the250and120!lill
meshes.
The compositionof the meiofaunais the
resuItof the variouscharacteristicsof thehabitat,
suchas theshapeandtextureof thestalksof the
plants,theinterstices,theaccumulationof sediment
anddetritus,thequantityof epiphytas,thedegreeof
protection fTom the waves and dessication
(Muralikrishnamurty,1983;Preston& Moore,1988).
Thelargenumberofharpacticoidsi correlatedwith
thelow silt-cIaytextureanddetritusretainedin the
algal substratum(Mukai, 1971;Boaden,1996).
Besides,alI the harpacticoidgenerafound in S.
cymosumare characteristicof the phytalhabitat
(Tisbe sp., Ectinossomasp., Diarthrodessp.,
Amphiascusp., Laophontesp., Scutellidiumsp.,
Harpacticussp. and Tegastessp.), indicatinga
smalleramountof sedimenton the algae(Hicks,
1985).Thesegenerareadaptedto a fTee-swimming
existenceandalsoshowa dorso-ventrallydepressed
body(Scutellidiumsp.)tosticktothesubstratum,or
presentthe first differentiatedpair of jaws and
maxillipedsufficientIywelIdeveIopedtoholdonto
thealgalsubstratum(Laophontesp)(Hicks& CoulI,
1983).
Themeiofaunashoweda seasonaltrendin
densityandestimatedbiomass.Theabundancewas
highestin Iatesummer(March)andearlyautumn
(April),decreasingradualIyuntilthewinter(July).
However,seasonalchangeswere not cIear for
individualtaxa.Twogroupscanbedistinguished,one
incIudingnaupliiandaduItsofCopepoda,Nematoda,
OstracodandPolychaeta,withitshighestdensityin
Iate summer(March),and anotherincIudingthe
Acari,GastropodaandGammarideawithitshighest
densityin Iatespring(December).To confirmthe
observedseasonaltrend in thedensitiesof the
maintaxaspecificfurtherstudyof thesetaxais
necessarywhichhassofarbeenimpossibledueto a
lack of specialistsin someof the taxa(Jarvis&
Seed,1996).
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Table 5. Average densities (nOindo20 mr1) ofthe meiofauna taxa in the various sieves. during the study.
Decl90 Jan/91 Mar/91 Apr/91 May/91 Jul/91
Sieve(Dm) 250 120 60 250 120 60 250 120 60 250 120 60 250 120 60 250 120 60
Taxa
Copepoda 1.1 21.1 15.0 0.2 41.5 471.5 5.4 69.2 1284.3 0.1 80.8 1247.0 2.7 57.4 625.0 0.8 26.1 502.5
(nauplii)
Copepoda 84.0 42.0 10.9 99.6 140.5 80.2 247.6 302.6 112.9 64.5 278.0 142.7 245.8 173.3 63.4 71.3 79.6 37.2
Nematoda 7.0 14.3 16.5 4.2 10.0 34.5 78.4 114.3 170.2 8.2 23.3 56.6 31.9 27.1 50.3 11.1 36.6 62.8
Acarii 31.9 45.7 27.6 15.6 26.0 16.6 27.6 38.8 29.1 4.6 9.9 2.5 23.2 18.6 9.5 10.6 27.0 25.6
Ostracoda 17.4 16.5 42.4 11.8 18.6 36.2 11.4 29.8 53.7 1.6 8.2 23.4 9.9 13.5 25.0 0.4 1.1 3.9
Gastropoda 17.0 17.9 8.9 16.0 4.0 0.5 16.3 10.8 4.8 0.1 19.4 12.0 5.2
41.3 0.1 0.2 39.0 2.0 0.1 15.0 2.6 0.4 8.8 5.6 0.1 12.2 0.4
Gammaridea
Polychaeta 6.5 1.7 0.1 7.7 1.6 32.0 3.4 0.1 6.3 5.1 0.1 12.8 3.3 3.0 1.4 0.1
Turbellaria 0.5 0.5 6.8 0.5 1.2 1.3 2.4 2.9 3.6 1.7 16.5 3.8 2.2 0.5 1.9 11.6 19.9 3.6
Total 206.7 159.8 128.4 194.6 254.4 640.9 436.1 574.4 1659.1 95.8 421.9 1476.1 353.5 305.8 780.3 121.0 192.1 635.7
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Table6.Phytalmeiofaunastudies.
Hagerman.1966
Mukai. 1971*
Kito. 1975*
Montouchet. 1979*
Tararam & Wakabara. 1981*
Coull etai.. 1983
Jonhson& Scheibling.]987 Canada Ascophylumnódosum
Fucusvesiculosus
409-1.9xIO'
436-8.2xIO'
Presentstudy SãoPaulo.Brazil Sargassumcymosum 193-1041
25-135
DOMINANT TAXA
2.9xI05-6.6xI05 ind.m"
* Thesestudiesincludedthemacrofauna
TablemodifiedITomHicks & Coull (1983)andCoull etaI. (1983)
Acari,GastropodaandGammarideahadthe
highestbiomassin late springand in summer
(December and January). The Gastropoda,
Gammaridea,Polychaeta,lsopoda and Bivalvia
contributedwith52%of thebiomassin December
and 44% in January (summer).These groups
constitutethetemporarymeiofauna,juvenileswhich
moveinto macrofaunas theygrow (Gibbons&
Griffiths,1986).Theresultsdonotagreewiththose
foundbyGibbons& Griffiths(1986),whoreporteda
lowercontributionofthesamegroupsinthesummer
(6.7%)andwinter(11%).
The densityof the meiofaunashowedan
inverserelationshipwith the biomassand'algal
volumeanda positiverelationshipseemsto beonly
truefor theAcari,GastropodandGammaridea.ln
Japantheseasonalvariationsof themeiofaunawere
affectedbythebiomassofthealgaSargassum,ahigh
densityof themeiofaunaoccurringin thewinterand
early autumn,coincidingwith the growth of
Sargassumandconsequentincreasein algalbiomass
(Mukai, 1971).However,the populationsof S.
cymosumof Ubatubaare perennial,with their
holdfastsandmainstemspersistingthroughoutthe
year.Theirprimarylateralbranchesareconstantlyin
development,beingcontinuallyrenewed(Paula &
Oliveira,1980).
The biomassand volumeof Sargassum
measuredin thisprojectincludetheepiphyticalgae.
Thepresenceofepiphyticalgaepromotesanincrease
in the complexityof thehabitat.The quantityof
epiphytespresentgenerallyintroducesseasonal
variation,and their high abundancein general
correspondstoperiodsof lowalgalbiomass(Jonhson
& Scheibleing,1987;Martin-Smith,1993;Jarvis&
Seed,1996).ln Ubatuba,thepresenceofepiphytesin
Sargassumis commonduringthe summerand in
earlyautumn,andis relatedto thelargernumberof
maturebranchesof the algae(Eston,1987).This
suggeststhatepiphyteabundanceandits seasonal
changesinfluencethemeiofaunaofS.cymosum.
Anotherhypothesisregardingthe higher
densityof the meiofaunamay be linkedto the
reproductiveperiodof somespeciesandis reflected
in thehigherdensityobservedin thesummerowing
to thelargenumberof organismsretainedin the60
/l-mmesh.Amongthese,thenaupliiof Harpacticoida
werethemostabundant,indicatingthepredominance
of young stagesover the adult meiofauna.ln
Hagerman'study(1966)the greatestmicrofauna
densityassociatedwith Fucus serratuswas also
correlatedwith the reproductiveperiodof many
speciesinthesummer.
The high densityfound in Januaryand
March(summer)mayalsobe,in part,theresultof
climatologicalconditionsgeneratinghigh food
availability.On the coastof São Paulo Statethe
rainfallismorefrequentduringthesummer(Pereira,
LOCATlON PHYTAL DENSITY
SUBSTRATE
Denmark Fucus 5.2-173.9
Japan Sargassum 100-470
Japan Sargassum 20.7-726.5
SãoPaulo,Brazil Sargassum 1.46
Brazil Sargassum 6.94-7.34
SouthCarolina,V.S.A. 4 spp.AIgae 22-1345
ind.g" wetweight Ostracods.
Copepods
ind.g" wetweight Copepods
ind.g" wetweight Copepods
ind.mr'
ind.g"'wetweight
ind.g"dryweight Copepods
ind.m.2 Copepods
ind.m.2 Copepods
ind.g"'dryweight Copcpods
ind.mr'
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1994),causingan increasein the inputof fine
materialandorganicmatterftomtheforestadjacent
totherockyshore.
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